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ENVIRONMENTAL PRACTICES AND PERFORMANCE OF 
CHINESE EXPORTER FIRMS: HOW DOES ENVIRONMENTAL 
KNOWLEDGE INTEGRATION MATTER? 
 
 
 
ABSTRACT 
 
 
Knowledge has been upheld as the key resource to create sustainable 
advantage in the strategic management field. In quest for sustainable performance, 
theorists in the environmental management domain advocate taking the learning route. 
However, the extant studies examined only the direct effect of environmental 
practices on a firm’s competitiveness and performance and hence ignored the 
intervening learning processes. Framed within the Resource-based view (RBV) of the 
firm, the current inquiry investigated into resource inputs as determinants accounting 
for a firm’s environmental knowledge integration, and competitive outcomes deriving 
out of such integration. While the RBV shed notable insights on the main effect of 
resources/capabilities on competitiveness that aims to justify environmental practices 
and related expenses from an economic perspective, the Resource Dependence Theory 
(RDT) introduced the intriguing notion that organizational strategies pertaining to 
sustainability may be determined by power dependency rather than by profits. The 
current inquiry extended the RBV by examining the moderating context of top-green-
buyer initiated communications on the linkage between environmental practices 
(resource) and environmental knowledge integration (capability). By examining how 
resource-based, dynamic capabilities, and relational views work together to address 
the key concerns of the firm’s customers as a major stakeholder and hence enhance its 
performance, and simultaneously studying direct, mediation and moderation effects 
among them, this study documents the combined effect of these factors in achieving 
international market performance. In short, this study makes a two-fold significant 
contribution to the strategic management literature by demonstrating the importance 
of firm-specific resources and relational capabilities in promoting firm performance. 
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INTRODUCTION 
 
Knowledge has been upheld as the key resource to create sustainable advantage, and its role 
has been increasingly recognized in the strategic management field. In quest for sustainable 
performance, theorists in the environmental management domain (Hart and Dowell 2011) 
advocate taking the learning route. Through higher-order learning, firms learn to manage 
different stakeholder expectations; firms learn in an exploratory manner to develop different 
innovative green products; and firms learn to save up via exploiting different green production 
processes. Yet, there is little research examining how higher-order learning among suppliers 
and buyers over environmental practices might affect the firm’s international performance.  
As an exception, Sharma and Vredenburg’s study (1998) however found that environmental 
practices are associated with some distinct organizational learning capabilities that in turn 
account for the firm’s competitiveness. This implies that a firm’s ability to learn from its 
many stakeholders to come up with shared interpretation of environmental issues and updated 
environmental responsiveness measure is critical to its competitive strength. This conception 
of integration of environmental knowledge, being built upon the supplier-buyer relationship 
learning premises: information sharing, joint sense-making, collective organizational 
memories, is the key missing link between environmental practices and competitive 
outcomes. Previous empirical studies examining the direct effect of environmental practices 
reported that environmental practices using pollution-prevention technologies (Christmann 
2000; Stead and Stead 1995), involving innovative proprietary technologies (Porter and van 
der Linde 1995a, 1995b), and taking place at an early timing of environmental investment 
(Nehrt 1996, 1998) could lead to marked environmental performance. The extant studies 
examined the direct effect of environmental practices on a firm’s competitiveness and 
performance and hence ignored the intervening learning processes. This study focuses on this 
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unexplored issue and proposes a framework for understanding predictors and outcomes of 
environmental knowledge integration. 
 
Framed within the Resource-based view (RBV) of the firm, the current inquiry investigated 
into resource inputs as determinants accounting for a firm’s environmental knowledge 
integration, and competitive outcomes deriving out of such integration. The key insights of 
the RBV for sustainability research are twofold (Connely, Ketchen, and Slater 2011). First, 
the RBV upholds that sustainability practices, being characterized as firm specific, socially 
complex, path-dependent and inimitable and non-substitutable, can provide competitive 
advantage. Second, given firm resources are limited, sustainability efforts should consider 
how they might be maintained or renewed over time. For instance, for International Paper, the 
largest pulp and paper company in the world, its ability to remain competitive depends on its 
ability to nurture and maintain its forestland for future harvesting (Floyd et al. 2001). Given 
the basis for sustainable competitive advantage resides in a firm’s resources and in how the 
firm structures, bundles, and leverages those resources, there is an implied resource-
capability-competitiveness linkage. Following the resource-capability-competitiveness logic, 
resources do not directly influence competitive advantage. As a corollary, proactive 
environmental practices (a resource) could directly influence environmental knowledge 
integration (a capability), but it should not affect a firm’s competitive advantage. Anchored in 
the RBV, the current inquiry used a sample of Chinese international supplier firms’ different 
environmental practices to account for the varied extent of environmental knowledge 
integration in those firms. The resultant findings serve to provide empirical substantiation 
over the linkage between environmental practice resource and environmental knowledge 
integration capability.  
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While the RBV shed notable insights on the main effect of resources/capabilities on 
competitiveness that aims to justify environmental practices and related expenses from a 
efficiency, rationality or economic perspective (Orlitzky et al., 2003), the Resource 
Dependence Theory (RDT) focuses much more on the firm’s social context (Frooman 1999; 
Preferr and Salancik 1978). RDT introduced the intriguing notion that organizational 
strategies pertaining to sustainability may be determined by power dependency rather than by 
profits. A firm’s ability to implement sustainable practices may be constrained when it is 
dependent on others (Connely, Ketchen, and Slater 2011). Plambeck, Lee, and Yatsko (2012) 
explained Nike’s varying degree of success of environmental initiatives in China by the 
resource dependency with its suppliers there. In case of the footwear supplier factories where 
Nike had a lion’s share of the supplier factories’ production output, Nike’s environmental 
recommendations were followed up thoroughly. Contrastingly, in case of apparel suppliers 
where Nike was a small account, Nike’s environmental requests may lack teeth. The key 
insight of RDT for sustainability research is that when one considers the totality of 
interdependent firms and the limited global resources they share, so firms must learn to 
forbear and trust if they are going to coexist over time (Connely, Ketchen, and Slater 2011). 
Working under a context of trusting stakeholder relationships, it was postulated that firms are 
more likely to share nuanced information regarding their utility functions and thereby 
increasing the ability of the firm to allocate its resources to areas that best satisfy the involved 
stakeholders (Harrison, Bosse, and Phillips 2010). The current inquiry extended the RBV by 
examining the moderating context of top-green-buyer initiated communications on the linkage 
between environmental practices (resource) and environmental knowledge integration 
(capability). 
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Within this background, the present study aims to providing some insights into the following 
questions: To what extent would a firm’s environmental practices facilitate its environmental 
knowledge integration? Would the firm’s environmental knowledge integration contribute to 
its competitive market performance? Would the positive effect of environmental practices on 
environmental knowledge integration be strengthened by top-green-buyer initiated 
communications? By answering these questions, this study seeks to achieve the following 
research objectives: 
1. To examine the direct effect of environmental practices on environmental knowledge 
integration; 
2. To investigate the direct effect of environmental knowledge integration on competitive 
market performance; 
3. To explore into on the direct and indirect effect of environmental practices on 
competitive market performance; and 
4. To find out the moderating role of top-green-buyer initiated communications over the 
environmental practices-knowledge integration linkage. 
 
 
Environmental Knowledge Integration as a Dynamic Capability 
Dynamic capabilities consist of a set of specific and identifiable processes that although 
idiosyncratic to firms in their details and path dependent in their emergence, have significant 
commonality in the form of best practices across firms, allowing them to generate new, value-
creating strategies (Eisenhardt and Martin 2000). As strategies of proactive environmental 
responsiveness were associated with the emergence of a capability for high-order learning 
(Sharma and Vredenberg 1998), knowledge and information flow have been identified as 
critical strategic attributes affecting a firm’s environmental performance (Etzion 2007). In this 
study, environmental knowledge integration is defined as the ability of a supplier to engage its 
buyers in joint learning activities that give rise to shared interpretation of environmental 
issues and updated responsiveness for environmental purpose. In line with the individual 
elements of Eisenhardt and Martin (2000) definition, the nature of environmental knowledge 
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integration is revealed below with reference to the four hallmark characteristics of a dynamic 
capability. 
 
First, environmental knowledge integration is a firm-specific capability since the same 
managers may not be able to adopt similar exercises of learning, experimentation, and 
knowledge generation in organizations that do not provide a similar context (Sharma and 
Vredenberg 1998). Under conditions of ambiguity and uncertainty that characterized the 
business/natural environment interface in so many industries today, the strategic issue 
interpretation literature (Daft and Weick 1984; Dutton, Fahey, and Narayanan 1983) suggests 
that different firms could take different strategies creating different contexts for issue 
interpretation and decision–making. Hence, the varied environmental strategies adopted by 
firms in the oil and gas (Sharma and Vredenberg 1998), the chemicals, (Christmann 2000), 
the automobile (Geffen and Rothenberg 2000), and the forestry (Sharma and Henriques 2005) 
can lead to different paths of learning and knowledge creation on the business/natural 
environmental interface for each firm. For instance, whereas some firms adopting a pollution 
control strategy put an emphasis on application of already-developed knowledge via “end-of-
pipe” investment at waste treatment and emission reduction; other firms adopting a pollution 
prevention strategy stress on knowledge acquisition and installation of new technologies over 
material conservation and usage of renewable energy at the early product and process design 
stages (Russo and Fouts 1997). 
 
Second, due to its nature of social complexity and organizational specificity (Eisenhardt and 
Martin 2000), environmental knowledge integration is also idiosyncratic in its details. In 
contrast to reactive environmental investments that adopt specific technologies and processes 
as advocated by environmental regulations (Majumdar and Marcus 2001), proactive 
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approaches are voluntary initiatives that arise out of latitude of managerial discretion 
(Aragon-Correa et al., 2004) and selective interpretations of environmental issues as 
opportunities (Sharma 2000). In keeping with the upper echelons’ perspective (Hambrick and 
Finkelstein 1987), notably executives belonging to the dominant coalition were found to have 
more discretion to make environmental commitments, and such membership endows his/her 
actions with greater impact (Aragon-Correa Matias-Reche and Senise-Barrio 2004). This kind 
of discretion when accompanied by integration of environmental knowledge acquired from 
stakeholders as well as diffusion of knowledge within the organization should keep up the 
momentum of learning and provide feedback on knowledge application (Sharma and 
Vredenberg 1998; Branzei, Ursacki-Bryant, Vertinsky, and Zhang 2004).  
 
Third, as a dynamic capability, environmental knowledge integration is path dependent 
involving a series of unique interaction and an experiential base of organizational activities 
over a long period of time. Cases studies on four leading electronics firms (Lenox, King, and 
Ehrenfeld 2000) reported that environmental experts at the corporate level facilitate transfer 
of knowledge and information about environmental regulations, best practices and firm-level 
initiatives to specialists at the project-team level. In echo of the interconnectedness conception 
of the natural resource-based view (Hart 1995; Hart and Dowell 2011), environmental 
knowledge integration is facilitated by highly interconnected, internal information network, 
and is thus dependent on prior available capabilities in the firm. Yet, effective information 
flow does not stop at the organizational boundary. Case studies of US automobile assembly 
plants (Geffen and Rothenberg 2000) further revealed that successful application of 
innovative environmental technologies require a supplier-buyer partnership arrangement that 
allows supplier’s detailed knowledge of environmental technology and environmental effects 
to work effectively with buyer’s detailed knowledge of the final product requirements and 
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assembly plant operations. Environmental knowledge integration requires the firm to build 
and reconfigure both internal and external competences to address changing environmental 
issues.  No matter in the forms of a path-dependent sequential process, or an overlapping 
embedded process, environmental knowledge integration requires a complex integration of 
implementation capability with the firm’s technology strategy and management strategy 
(Geffen and Rothenberg 2000).  
 
Finally, being built through a path-dependent process of integrating a series of tacit learning, 
experimentation and knowledge generation capabilities, environmental knowledge integration 
is therefore nonreplicable and inimitable (Teece, Pisano, and Shuen 1997).  Furthermore, in 
light of the concept of complementary assets (Teece 1986), for instance, complementary 
manufacturing and distribution facilities are needed in support of the commercialization of a 
new product design in a profitable manner. The existence of complementary assets (such as 
process innovation and implementation capabilities) making it difficult for other firms to 
imitate can also contribute to the sustainability of the competitive advantage created by the 
firm’s environmental designs (Christmann 2000). Thus, environmental knowledge integration 
has all the defining characteristics of a dynamic capability that enables the firm to align itself 
with changes in the general business environment. A resources-capability-competitiveness is 
expected in that the firm’s resource base would serve as inputs affecting its ability to integrate 
environment knowledge that in turn contributes to its competitiveness.  
 
A Theoretical Model of Predictors and Consequences of Environmental Knowledge 
Integration 
 
The present theoretical model is presented in Figure 1. Underlying the relationships depicted 
here is the theoretical perspectives of resource-based review (RBV) and contingency theory. 
Based on the RBV of the natural environment (Hart 1995; Hart and Dowell 2011), the 
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capability of the involved supplier to engage its buyers in learning activities to address 
changing environmental issues is closely connected to the supplier firm’s resource 
investments over formal environmental planning, systems and procedures, employee training 
and participation. Figure 1 illustrates the central research question: Does environmental 
knowledge integration fully or partially mediate the effect of a firm’s environmental resource 
base on its competitiveness outcome. Furthermore, this study draws upon the contingent RBV 
(Brush and Artz 1999; Zajac et al. 2000) and its application on the natural environment 
(Aragon-Correa and Sharma 2003) to offer an explanation on how top-green-buyer initiated 
communications serve as a relational context moderating the development of environmental 
knowledge integration as a dynamic capability.  
 
The hypotheses presented in the following section were developed to explain (1) why two 
firms with similar environmental resource bases might develop environmental knowledge 
integration to a different extent; and (2) why the effect of a firm’s environmental resource 
base on its competitiveness could be fully mediated by its environmental knowledge 
integration capability. 
 
Figure 1: A Conceptual Model of Structural Relationships of Environmental Knowledge 
Integration with its Predictor, Outcome, and Moderator 
 
 
 
 
 
 
 
 
 
 
 
 
  
Environmental 
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The Mediating Role of Environmental Knowledge Integration over the Link Between 
Environmental Resources and Organizational Performance 
 
Based on the RBV of the firm (Barney 1986, 1991; Wernerfelt 1984), scholars have unpacked 
the organizational resources and capabilities that link environmental strategy to organizational 
performance (Hart 1995; Hart and Dowell 2011). Sharma and Vredenberg (1998) found that 
proactive environmental strategies were associated with the development of valuable 
organizational capabilities such as continuous innovation, organizational learning, and 
stakeholder integration that in turn explain for the outcome of competitive advantage. 
Christmann (2000) also showed that while a firm’s implementation of “best practices” for 
environmental management did not bring along the cost-saving advantage in itself, such 
implementation practices required the support of complementary innovation and 
implementation process capabilities to achieve the expected cost-saving advantage.  
 
In spite of the resource-capability-competitiveness linkage as implicitly derived from previous 
resource-based studies, other authors (Bowman and Haire 1975; Bragdon and Marlin 1972; 
Chen and Metcalf 1980; Fogler and Nutt 1975; Hart and Ahuja 1996; Klassen and 
McLaughlin 1996; Russo and Fouts 1997 Spicer 1978) using larger samples of firms to 
empirically analyze the financial performance effects of environmental strategies brought 
inconclusive results (Christmann 2000). Results were conflicting in that some studies showed 
a positive relationship (e.g. Nehrt 1996), other studies reported no or negative relationships 
(e.g. Stead and Stead 1995). This lack of resolution calls for additional research to examine 
the potential mediating role of other complementary capability assets required for gaining the 
different competitive advantage and organizational performance from different environmental 
strategies. 
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In this study, environmental knowledge integration is proposed as the other critical 
complementary dynamic capability that serves as the linking mechanism bridging a firm’s 
internal environmental management resources with its external supplier-buyer relationships to 
account for the firm’s international performance outcomes. 
 
Internal environmental management resource domains refer to a systematic collection of 
organizational investment efforts that are required to move the firm from one environmental 
strategy stage to the next (Hart 1995). Specifically, four such resource domains namely: 1) 
training investment in employees’ environmental skills; 2) formal investment in 
environmental planning, reporting, and performance appraisal; 3) investment in organizational 
competencies in environmental management; and 4) investment in effort over participation 
and integration of environmental issues in corporate strategic planning have been identified 
(Buysse and Verbeke 2003).  It has been asserted that as a kind of strategic resources, 
environmental management domains can help a firm address its organization-environment 
boundary spanning activities, and improve cooperation and coordination among supply chain 
members (Dyer 2000). In keeping with the strategic management perspective, researchers in 
the green supply chain area (Lee, Kim, and Choi 2012; Paulraj 2011) put emphasis on a 
relational view to account for the mediating effect of environmental collaboration between 
suppliers and buyers. Relational competences being developed through inter-firm 
collaboration enable firms to acquire rent-yielding resources and capabilities that are unique 
and hard to imitate (Harrison et al. 2001), and help the firm to obtain sustainable competitive 
advantage and improved organizational performance (Sambharya and Banerji 2006; Paulraj 
and Chen 2007). The adoption of internal environmental management serves to increase 
transparency and openness of inter-firm business processes, help suppliers build trust and 
10
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credibility in the relationship with the buyers, and ultimately enhance relational efficiency 
(Zacharia et al., 2009) that in turn contribute to business performance (Lee et al., 2012).   
 
For SME suppliers located in emerging markets with outsourcing and offsourcing operations 
for foreign buyer firms, cooperation and collaboration with buyer firms in critical. In order to 
comply with the varied environmental regulations in producing parts and components for 
different foreign countries, SME suppliers need to cooperate, collaborate and learn from the 
involved buyers regarding complex regulations that must be compiled in various international 
markets (Lee and Klassen 2008; Lee 2009). Cooperative learning among the suppliers and 
buyers in form of inter-firm interaction routines not only improve total environmental impact 
of existing products and reduce waste along the supply side (Handfield et al., 1997 Geffen and 
Rothenberg 2000; Klassen and Vachon 2003), but also help to design new socially superior 
products and modify existing processes for better operational efficiencies (Darnall et al., 
2008; Wittmann, Hunt, and Arnett 2009; Lao, Hong, and Rao 2010; Pagell et al., 2010). It is 
expected that environmental knowledge integration can enable the synergetic combination of 
resources and capabilities between supplier and buyer partners, and can help create 
complementary endowments that are more valuable, rare and difficult to imitate (Dyer and 
Singh 1998). Thus, environmental knowledge integration can serve as a critical mediator that 
better accounts for how the firm’s environmental management resource domains contribute to 
its international performance outcomes. It is therefore hypothesized that:  
H1: Environmental knowledge integration mediates the relationship between environmental 
resources and international performance. 
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The Moderating Effect of Top-Green-Buyer Initiated Communications over the 
Environmental Resources-Knowledge Integration Relationship 
 
In line with the contingent resource-based view (Aragon-Correa and Sharma 2003), this study 
sought to explain why two firms with similar environmental resources may integrate 
environmental knowledge to a different extent by taking into account the relational context. 
While previous studies focused on how internal factors such as complementary innovation 
and implementation process capabilities (Christmann 2000), or how external factors such as 
structure of industry (Reinhardt 1998) and characteristics of general business environment 
(Aragon-Correa and Sharma 2003) may account for the differential impact of environmental 
resources on the adoption of environmental strategies, these past studies complement the 
present study in which the relational context was analyzed to shed light on how the 
relationship between environmental resource and environmental knowledge integration 
depends upon the nature of inter-firm relationship.   
 
According to the relationship dependency theory, few firms are internally sufficient with 
respect to their strategically critical resources (Heidi 1994), and they depend on external 
resources to secure their competitiveness (Pfeffer and Salancik 1978). In case of SME 
suppliers who often have few human resources to work on Reduction of Hazardous Substance 
(RoHS) compliance, have little financial resources to initiate expensive Environmental 
Management Systems (EMSs) and have few expertise to implement green SCM systems (Lee 
2009; Adams et al., 2012), such suppliers would depend on their foreign buyers’ support for 
gaining access to environmental information over regulatory requirements in various 
international markets, obtaining human and financial commitment to address environmental 
goals, and offering a kind of legitimacy value for the focal supplier firm. Given such 
dependencies, the buyer partners can have significant impact on the supplier partner’s 
business practices and eventually business performance. 
12
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Top-green-buyer initiated communication refers to collective inquiry activities undertaken by 
supply chain members that arise out of the initiatives of the major green buyers to map out 
knowledge, challenge inconsistency of knowledge, and improve stock of knowledge (Lukas, 
Hult, and Farrell 1996). In keeping with the knowledge transfer literature (Cumming and 
Teng 2003; Gupta and Govindarajan 2000), since knowledge flows cannot occur without the 
existence of transmission channel, the formal and informal inquiry mechanisms between the 
international suppliers and its lead green buyers could serve as the communication channel 
through which environmental knowledge related information-sharing, joint sense-making, and 
collective knowledge development occur. Yet, instead of functioning as a predictor of 
environmental knowledge integration, top-green-buyer initiated communication plays the 
important role of functioning as a relational context in this study.  
 
Top green buyers represent the group of foreign buyers who place large procurement orders 
for the involved supplier firm, put stress on environmental criteria over the purchasing 
decisions, and initiate green initiatives in forms of actions to transfer and disseminate 
advanced environmental management practices through the entire supply chain (Lee 2008). 
Accordingly, communication initiated by top green buyers should be interpreted in light of the 
relationship norm context in terms of norms of perceived importance (Leonidas and Kaleka 
1998), dependency (Hakansson 1982), and cooperation (Kramer and Goldman 1995) 
underlying the focal supplier-buyer relationship. For export supplier-buyer partnerships, as 
dependency is built into an important relationship, the interdependent firms tend to believe in 
the value of alliance knowledge (Inkpen 1998), and expect to further leverage such alliance 
knowledge for increasing transactional efficiency (Yli-Renko et al., 2001). Hence, top-green-
buyer initiated communication can serve a critical moderating factor that strengthens the 
environmental resources-knowledge integration linkage. It is thus hypothesized here that: 
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H2: The impact of environmental resources on environmental knowledge integration is 
stronger when top-green-buyer initiated communication is high than when it is low. 
 
 
RESEARCH METHODOLOGY 
Sample Selection and the Resultant Sample Characteristics  
 
This study defined its population as manufacturing firms that have production facilities set up 
in China, and that sell their outputs to foreign buyers in overseas countries. This study used 
the Directory of Electronics Fair (HKTDC 2012) as its sampling frame, and a systematic 
random sample of 1000 firms was drawn from this directory. This target sample was 
considered appropriate because the exhibitor firms were manufacturing firms located in the 
mainland who joined this trade show held in Hong Kong in order to promote their products to 
overseas buyers. A copy of the survey instrument was provided via personal delivery to each 
of the 1000 randomly drawn exporting firms.  Out of the 600 exporting firms that agreed to 
complete the questionnaire, a final total of 305 exporting firms fully completed the 
questionnaires resulting in a response rate of 50.8 per cent.  The response rate is comparable 
to the rates reported in other studies involving exporting firms (Bodur, 1994; Cavusgil and 
Zou, 1994; Kaynak and Wellington, 1993).  Of the remaining companies, they declined to 
take part in the survey due to an excessive workload, absence of the responsible manager, or a 
company policy prohibiting the disclosure of business information.  In order to determine 
whether the characteristics of the respondents differ from those of “non-respondents”, a 
sample of 50 non-respondents was selected from the same sampling frame that provided some 
basic background information regarding the structural characteristics of these firms.  Data 
analysis showed that the characteristics of non-respondents like firm size, international 
experience and ownership type did not differ significantly from those of respondents.   
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The final usable sample was comprised of 305 private manufacturing firms that export to 
overseas markets. The sample consisted of exporting manufacturers coming from two 
industrial sectors: lighting equipments (37 per cent), and electrical and electronic appliances 
(53 per cent). With respect to firm size, 28.5 percent were small firms employing 100 staff or 
less. 41.1 percent were medium firm with 101 to 300 staff. The rest were relatively big firms 
having 301 - 3000 staff. With regard to international experience, one third of the sample firms 
had more-than-10-years international experience, another third had 5-10 years experience, and 
the rest had less-than-5-years experience. The present sample covers SME manufacturing 
firms coming from different industries and international experience background.  The present 
study’s sample characteristics serve to extend the generalizability of its resultant findings to 
multiple industries, and internationalization stages. 
 
Data Collection Procedure and the Instrument  
 
The survey instrument used for this study was developed through a comprehensive review of 
the natural resource-based view, the dynamic capability theory, the stakeholder management 
perspective, and the green supply chain literatures.  It takes the form of a structured 
questionnaire consisting of three major parts: the first part collected information on the firm’s 
background characteristics and its adoption of internal environmental management practices; 
the second part referred to the top managers’ perceptions over the inter-firm learning routines 
pursued to integrate environmental knowledge and practices, and the perceived relational 
dependency underlying the top-green-buyer initiated communication; and the last part focused 
on perception over the firm’s international market performance. Prior to the commencement 
of the full-scale study, the questionnaire was administered to ten exporting firms in China 
through personal interviews. This pre-testing step ensured that ambiguity of wording was 
minimized. 
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Multiple-item scales were used to operationalize most of the variables. Internal consistency 
and validity considerations of multi-item constructs were assessed through alpha coefficients, 
and confirmatory factor analysis. First, the key construct “environmental resource” was 
operationalized by adopting the measurement of Buysees and Verbeke (2003). Specifically, 
this study measured top management’s resource support for environmental management by a 
11-item seven-point Likert scale which captures the extent to which the firm has already 
implemented an internal environmental management system (with 1=not considered, 4=under 
planning, 7=already implemented). Second, based on the established measures for relational 
learning (Selnes and Selnes 2003), this study used a 10-item seven-point Likert scale to 
capture the degree to which pollution prevention practices were developed out of higher-order 
learning and knowledge integration between the focal supplier firm and its major international 
buyers (1=hardly any, 4=some, 4=plentiful).  Third, this study measured organizational 
benefits as a consequence of environmental pursuits in terms of a firm’s international market 
performance. It used a 7-item seven-point Likert-scale (1=much worst, 4=more or less the 
same, 4=much better) to measure a supplier’s average international market performance in the 
last three years relative to its major competitors in forms of relative sales growth rate, relative 
profit growth rate (Menguc, Auh, and Ozanne 2010), relative market share growth rate (Baker 
and Sinkula 2005), and relative return on investment rate (Zhu and Sarkis 2004). Fourthly, 
this study asked the respondent managers to identify its most important green buyer (in terms 
of procurement value), and evaluate the relationship dependency as perceived over the top-
green-buyer initiated communication. This study used a 7-item seven-point Likert-scale to 
measure the perceived relational dependency on a specific international green buyer under 
investigation (1=strongly disagree, 4=neutral, 4=strongly agree).  
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Analysis and Results 
Data analyses were presented in two steps: (1) validation of measurement model, (2) 
hypothesis testing. 
 
Validation of Measurement Model  
A four-factor measurement model is estimated in this study. Confirmatory factor analysis 
(CFA) reveals that all factor loadings are greater than 0.40. The measurement model also 
provides an acceptable fit to the data: [X2(428)= 1923.11; root mean squared error of 
approximation (RMSEA) = 0.11; confirmatory fit index (CFI) = 0.93; normed fit index (NFI) 
= 0.91; incremental fit index (IFI) = 0.96; standardized root mean square residual = 0.065]. 
The reliability estimates [Cronbach’s alpha, composite reliability, and average variance 
extracted (AVE)] for the different multi-item constructs are shown in Table 1.  Support is 
obtained for convergent validity in the present scales, as the factor loadings are significant in 
the measurement model (t > 1.96; Anderson and Gerbing 1988), and the AVE estimates are 
equal or higher than 0.50 (Bagozzi and Yi 1988). The descriptive statistics, inter-construct 
correlations, and discriminant validity indices are shown in Table 2. In support of 
discriminant validity, the squared correlations between any two constructs are less than the 
AVE estimates of the corresponding constructs for all pairs (Fornell and Larcker 1981). 
 
Results 
After the measurement model is confirmed, we estimate the structural equation model using 
LISREL8. Results for the SEM are reported in Table 3. As shown in Table 3, the results of 
the SEM model provided a perfect fit to the data: [X2(450)= 1199.96; confirmatory fit index 
(CFI) = 0.96; root mean squared error of approximation (RMSRA) = 0.07]. The results in 
Table 3 indicate that environmental resource had a significant, positive and direct impact on 
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the firm’s environmental knowledge integration (b = 0.34, p < 0.01). On the other hand, the 
impact of environmental knowledge integration on the firm’s international market 
performance was significant and positive (b = 0.33, p < 0.01). Turning to the moderator effect, 
the present findings provided support to Hypothesis 2. In line with prior expectation, as 
shown in table 3, the interaction effect of top-green-buyer initiated communication with the 
firm’s environmental resource was significant (b = 0.14, p < 0.05). Furthermore, Table 4 
reported the confirmative factor analysis findings of rival models. The nested chi-square tests 
show that the goodness of fit for the full mediation model is not significantly worse than the 
partial mediation model, while the direct effect model has significantly poorer fit. The full 
mediation model is therefore preferred due to parsimonious reason. It is a general principle 
that if chi2 is not significantly larger, a model with fewer paths is preferred. These findings 
give support Hypothesis 1. 
Insert Tables 1, 2, 3, and 4 at about here 
  
18
HKIBS/WPS/071-1314 
 
Table 1. Confirmative Factor Analysis  
(CHI2 = 1923.11, d.f. = 428. RESEA = .11, CFI = .93, NFI = .91, IFI = .93, SRMR = .065) 
Variables Factor Loadings 
Environmental Resources (E-resources): α = .93, CR = .93, AVE = .54 Estimate S.E. 
Our top managers are involved in formulating environmental policies. .72 n/a 
Our middle managers are involved in implementing environmental policies .75 .06 
We have formal plans for environmental management. .81 .06 
We have official manuals detailing environmental procedures .86 .06 
We have employee training programs on environmental management. .86 .06 
We have internal reporting system about environmental issues. .85 .06 
We audit our environmental performance and report them in our external communications. .71 .06 
We have a reward and penalty mechanism about environmental performance. .67 .06 
We are gearing up for the registration with ISO 14000 in order to demonstrate our seriousness 
in dealing with environmental issues.  
.52 .06 
We use “total quality management programs” to solve our pollution problems. .59 .06 
We use cross-functional teams to identify environmental problems, develop solutions, 
implementing strategies, and evaluate them. 
.63 .06 
Environmental Knowledge Integration (E-knowledge integration): α =.94, CR = .94, AVE 
= .60 
    
We adjust our common understanding of end-users’ environmental needs and behavior. .69 n/a 
We adjust our common understanding of products and marketing strategies of major 
competitors we face in the green market subgroup.  
.77 .06 
We adjust our common understanding of environmental marketing practices. .81 .06 
We adjust our common understanding of trends in environmental technology. .83 .06 
We adjust our common understanding of environmental product design. .85 .06 
We evaluate, and if necessary, adjust our operating routines and procedures for environmental 
purposes. 
.82 .06 
We evaluate, and if necessary, adjust our delivery routines in environmental friendly ways. .75 .06 
We evaluate, and if needed, update our products’ environmental design. .79 .06 
We evaluate, and if needed, update our products’ environmental production. .79 .06 
We evaluate, and if needed, update our managerial systems for ISO 14001 purposes.  .59 .06 
International market performance: α =.90, CR = .89, AVE = .68     
The company’s sales growth is better than that of its major competitors. .84  
The company’s market share growth is better than that of its major competitors. .89 .04 
The company’s profit growth rate is better than that of its major competitors. .68 .12 
The company’s return on investment is better than that of its major competitors. .75 .13 
Top-green-buyer Initiated Communication: α =.89, CR = .87, AVE = .5     
This customer solicits our views on new environmental products on an on-going basis. .75 .05 
This customer responds promptly to communication from our firm. .70 .05 
This customer has great dialogues with our firm.  .68 .05 
This customer provides our firm with a lot of feedback on our environmental performance. .80 .05 
This customer solicits our firm’s views on improvements to operational processes on an on-
going basis. 
.75 .06 
This customer works hard to ensure that there is a lot of two-way communications between 
our firms. 
.70 .05 
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TABLE 2. Descriptive Statistics, Correlation and Discriminant Validitya,b  
 
 Mean S.D. (1) (2) (3) (4) 
(1) Environmental  
Resource 
4.84 1.48 (.74)    
(2) Environmental Knowledge 
Integration 
5.05 1.13 
.47 (.77)   
(3) International Market 
Performance 
4.93 1.12 
.23 .25 (.82)  
(4) Top-green-buyer Initiated 
Communication 
5.12 1.20 
.32 .40 .22 (.71) 
Note:  
a. The square root of AVE in parentheses.  
b. All correlation coefficients are significant at .01 level. 
 
 
 
 
TABLE 3. Results of Structural Equation Model (Full mediation model) 
 
Dependent Variable International  
Market  
Performance 
Environmental 
Knowledge  
Integration 
Independent Variables: beta      S.E. beta S.E. 
Environmental Knowledge Integration (1) .33** .07   
Environmental Resource (2)   .34** .06 
Top-green-buyer Initiated Communication (3)   .39** .06 
(2) X (3)   .14* .06 
R2 .11  .39  
Adj. R2 .11  .39  
Note: * p<.05, ** p<.01 
a. Standardized coefficient (beta) are reported. 
b. Adj. R2 is computed by 1- (1-R2)*(n-1)/(n-k). 
 
 
 
 
TABLE 4. Confirmative Factor Analyses 
 
Models χ2 d.f. Cmin/d.f. ∆χ2 ∆d.f. RMSEA CFI IFI Std. 
RMR 
Partial mediation model 1192.86 447 2.55 - - .07 .96 .96 .06 
Full mediation model  1199.96 450 2.55 7.10 3 .07 .96 .96 .06 
Direct effect model 1289.27 450 2.81 96.41** 3 .08 .96 .96 .19 
* p<.05, ** p<.01  
NOTE: Thresholds are Cmin/df < 3; CFI>.90; IFI >.90; Std.RMR<.09; RMSEA <.10 
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Discussion and Implications 
The bulk of extant strategic management research has already addressed the key role that 
stakeholder pressures and expectations can play in shaping a firm’s environmental strategy 
(e.g. Frooman 1999; Harrison et al., 2010; Sharma and Herriques 2005). Scholars (e.g. Hart 
1995; Hart and Dowell 2011; Paulraj 2011) called for timely research to look beyond 
stakeholder pressures as antecedents, and extend strategic management research by examining 
how resource-based, dynamic capabilities, and relational views work together to address the 
key concerns of the firm’s customers as a major stakeholder and hence enhance its 
performance. Taking into account firm-specific environmental resources, inter-firm 
capabilities over integration of environmental knowledge, as well as environmental initiatives 
communicated from important major buyers in conjunction, and simultaneously studying 
direct, mediation and moderation effects among them, this study documents the combined 
effect of these factors in achieving international market performance. In short, this study 
makes a two-fold significant contribution to the strategic management literature by 
demonstrating the importance of firm-specific resources and relational capabilities in 
promoting firm performance. 
 
First, the current research model postulated that environmental knowledge integration 
mediates the link between a firm’s environmental resources and its performance. The in-depth 
mediation analyses provided empirical support for the full mediation effect of environmental 
knowledge integration under examination. Basically, the present findings implied that 
environmental knowledge integration is a relational capability that can enable supplier firms 
to (1) gain access to resources, (2) learn new capabilities, and (3) combine these relation-
specific resources in unique and collaborative ways, thereby realizing competitive advantages 
and leading to superior performance. More specifically, since emergent pollution prevention 
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and product stewardship strategies rely more heavily on capabilities that cut across 
organizational boundaries, supplier partners can play an invaluable role in influencing the 
sustainable innovation for buyer firms (Dyer and Singh 1998).  International buyer firms are, 
therefore, well encouraged to initiate sustainable practices earlier along their supply chains 
that serve not only to reduce the total environmental impact, but also draw on the resources 
and capabilities of their supplier partners to innovate, grow and attain organizational 
sustainability (Paulraj 2011).  In sum, the current findings point to the critical role of 
environmental knowledge integration as a kind of relational capability enables supplier firms 
to combine cross-organizational complementary resources in unique ways, realize competitive 
advantages, and achieve sustained performance over time (Hunt and Davis 2008; Pagell et al., 
2010). 
 
Second, the present research adopted the conceptual footing from relationship dependency 
theory to investigate the effect of environmental initiatives as articulated and communicated 
on the part of important major buyer firms on the collaboration between SME suppliers and 
large buyer firms. In light of the weakness of SME suppliers in terms of a lack of human and 
financial resources in setting up environmental management systems, and their inadequate 
understanding of environmental regulations and compliance requirements of foreign 
countries, scholars (Krause et al., 2000; Lee 2008; Lee and Klassen 2008) argued for the 
necessity and importance of large buyer firm’s involvement in their suppliers’ green supply 
chain management (GSCM) practices. Moreover, it was found that SME suppliers tend to 
perceive that the implementation of GSCM practices help improve the relational efficiency 
with their international buyers and eventually contribute to better business performance (Lee, 
Kim and Choi 2012). By taking into account the contingent role of environmental initiatives 
as articulated and communicated on the part of important big international buyers, this study 
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shed light on how the supplier firms might leverage on such buyer-initiated communications 
to implement its environmental resources in ways that generate new environmental 
knowledge, processes and products that eventually path way for greater competitiveness and 
superior performance in a dynamic global market place. Given the perceived importance and 
dependency of the SME suppliers on the big international buyers, the former could be more 
than willing to comply with the latter’s environmental requests, and more than ready to learn 
about ways of living up to evolving environmental regulations. Nonetheless, if any lasting 
relationships that work efficiently and effectively over time must be based on mutual benefits 
and common consensus, the environmental initiatives communicated from the big buyers 
could be a kind of win-win proposals. 
 
Limitations and Future Research 
The limitations of this study are discussed with the purpose of identifying opportunities for 
further research. First, this study is parsimonious in nature and covers only one strategic 
antecedent. Thus, future research should incorporate other predictor factors within the domain 
of resource based view and dynamic capabilities. On the top of environmental management 
resource domains, researchers might consider additional internal factors (like top 
management’s environmental sensitivity and entrepreneurship orientation) and/or relational 
antecedent factors (like long-term relationship orientation and supplier involvement).  
 
Second, the current research is one of the few empirical studies on green supply chain 
management (GSCM) that explored into the contingency context of resource dependency. 
Given dependencies developed among trading partners, SME suppliers and their international 
buyers are expected to learn from each other, and draw on each other’s resources and 
capabilities to innovate and grow. Yet, due to the distance, language and cultural diversity 
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involved (Ueltschy et al., 2007; Miller and de Matta 2008), these new risk factors occur along 
the entire global supply chains (Manuj and Mentzer 2008) and represent additional 
challenging contexts for future studies. Additional research effort is called for to examine how 
cultural distance and relationship orientation may moderate the impact of GSCM practices on 
the focal firms’ business and relational performance in terms of product quality, inventory 
control, lead time, and supplier-buyer trust.  
 
Finally, the present sample was drawn from the electronics and lighting industries and the 
results may not have strong external validity. Since the EU’s new directives on electronic 
equipment and substances came into effect, the electronics industry has been more mature in 
adopting green supply chain practices. Most of the survey respondents in this study have 
implemented ISO 14001. To increase generalizability of the research, future research might 
repeat this study for comparative analysis in different industries and in different countries.   
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